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Uenb - noauuieHMe Mane^HocrM pa6oTU. Yct- 
PoActbo coAepxwT TpySy-flHAep (Til) 1, *o*yx 
(K) 9, npMBOAHOft Ban 2 m pa6wwfl opratf (PO). 

nOC^BAHMft BWnO/IHOH B BMAB KOHHSGCKOfO 

pacfcaruBaiotMero MexaHHSMa, *ta weAicax arc^ 
UOHTpMKOBoro Ba/ia 3 icoToporo pacnoiiomeHu 

K0HHM6CKH6 KBTKH 5. flpOAOJlbHUO OCH KdTKOB 

5 pacno/iOKCMU ribA yr/ioM k ocm PO, Ba/> 2 
crperuieM c PO m paaMeuieH c aoaMOXHOcnto 
apatite**** b Til 1 win b K9. Oamm pcombm PO 

COeAHNBN C B03MO*HOClilO BpaiiieHM* Til 1 M 

Apyroft - c K 9. Pe6pa 10 pacno/ioxceHti cmm-' 

MBTpMMMO OTHOCttTe/lbHO OCM PO, M HX KOHIJfal 

aatcpefuieHti na Hapyaexux noBepxHocrnx Til 
1 m K9. npM BpameHMM Basta 3 apatuaexcn m PO, 
a aro icarKM 5 o6k*tu eaxnc* no aaSoio pacum- 
pjieMoA ctaaKmtu, npOM3BOA» yrwoTHeHHa 
rpyirra b paAMa/tbHOM Ha n pas/i 6hmm. flpn 
Bcrpew c BanyHOM.pe6pa 10 babb/imbbiot ero 
b rpyKT m/im paapyuiaipr, 3 wi. . ■ 
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H3o6peTeMwe othochfcm * ropHoA npo- Yctpo^tbo ah* pacumpeHM* c*d3xmh 

MWiu/ieHKOCTM m cTpoMTO/ibCToy m M0K6T 6uTb pa6oTaeT cneAywiUMM 06pa30M. 

JcnoISoJSS JnToopymeHH« ixaa*MH no A Ma pafcnero . m mmmm 13 c homou** Sy- 

n pen jitctbm a mm , xax c OAHOBpeMeMHoA npo- ponor ctbhxb 11 npoBypMBaoTc* nHOHepna* 
KA8AK A xoxyxa win TpyfionpoBOfla. Taic m 6e3 5 cxaexMHa ao BuxoAa Tpy6u-nnAepa 1 Ha no- 

nDOiuiaAKM aepxHOCTb o cipmcmhom xor/iosaHe (m noxa- 

■ • . 1 aaH).K»tOHuyTpy6«-/iMACpalBMec7o6ypOBoft. 

Uwb M3o6peTeMwi - noBMiueHwe HaAok- ro/iOBXM npMCoeAHMaiOT mm BdKrapHyto cex- 

MOCTM Da607VI U M » 14, X XOHlty C6KUMM 15 .npHCOBAMHJllOT 

Ha 6MrJ noxaaana cxeMa CTponrenbCTaa 10 xoxyx 9, noAAepXMBaeMuA TpyOoyxrfaAMMxa- 

KpMBO/lMHBAHOA CXIMXMHU C OAHOBpeMCHHOA MM. 33TeM BX/1KW3I0T npMBOA BpameHH* BypO- 

npoxnaAKOA Tpy6onpoBOAa; hb 4>«r,2 - ycT- Boro cTBHxa* 11, xotopuA. opmboamt bo 
poftc rao. npoAOObMMA paapea: na $Mf\3 - paa- apameMwe hpmboamoA Ban 2 m xHHBManwecxM 
pea A-A Ma $mt.2 - cobahhchhuA c hmm san 3 patotero oprana. 

YctpoActbo wt* pacuJMpcMMJi cxaaxMH 15 npRBpamcHMw Bait a 3 kbtkm 5 o0xotub3X>tcsi 
C0Aep*wTTpy8y-miAep LaxoTopoAycraHOB- no 3d6oio pacuiMpneMoA cxaaxMHU, npoM3Bo- 
mh Ha npoM«icyTOHHWXonopax(He noxa3aHu) A* yniioweHMe rpyma b paAMa/ibHOM nanpae- 

C BO3MO*H0CTbK> BpameHMB npMBOflHOA BBfl 2. J1CHMM, OCymeCTBIl A» npOTBCXMBBHMe 3B CO60A 

PafottMA opraH Buno/men b bma& pacxauiBa- 20 xoxyxa 9. B oiysae hcoBxoammoctm Aono/iH*- 

tQUiero MexaHM3Ma c 3kcu6htpmkobum aaiiOM . TC/ibHoe ycn/me Ann npoiacxMBBHMa xoxyxa 9 . 

3,HauicAxax4icoToporopacno/?o:KeMbixOHM- moxho co3Aa«aTb ntmaTHnxoM 6ypoeoro 

mcckho xbtxm 5. nooAOJibHwe ocm cmmmbtphm CTaHxa 11, kotopuA nepeAaet ycM/ine Mepe3 

pacnonoxewu m>A yrnoM 1-6 6 '* npoAOJibHoA Tpyfiy/iMAcpl m pe6pa 10 xoxyxy 9. flpn 3tom 

ocm pa6osero opraHa tbxmm o6pa30M, WMipn 25 pa6oMMA opran pa3rpyxeH ot oceawx yciuiMA 

BpameHMM aaiia 3 xbtxm 5 xaT*rc* b 3a6oe noAarMMxa Gypoaoro CTanxa 11. npM bctpcmo. 

cxaaxMHw no cnMpamt aoxpyr npoAOitbHoA pa6oMeroopraMa, HanpMMep, CB3iiyH0MxarncM 

ocm. yica3aHHUA yro/i onpeAenaeT war xanca 5 5 BAaa/iHBaiOT ero a rpyMT, ec/w ri03Bon«i0T 

- noAasy ero aa oamh o6opoT aoxpyr npoAOflb- pa3Mepy Ba/iyna. Eoim pa3Mepw saiiyna ho 

hoA ocm pa6o4ero opraHa. Oamh xoHeu Baiia 3 30 no3ao/wiOT xarxaM 5 BAaBWTb ero a rpymr, to 

XMHCMB1WCCXM C8fl3dH C npMBOAHWM B3/I0M BO B33MMOACACTBMe BCTynaX)T pe5pa 10. KOTO" 

2, HanpMMep, nocpeACTBOM My4>ru 6 m ycra- pwe npe A oxpaHHK>T xbtxm 5 m aecb pa6osnA 

HoaneH c B03MOxcHOCTbK) BpameHMft Ha noA- opran ot no/iOMox. ripM stom paccroaMMe 

ujMnHMKOBOA onope 7 OTHOCMTO/ibHO MiwKAy cocoAMMMM pe6paMM 10 no nepMMOTpy 

tpyeu*AHAepa 1. ApyroA xohbu ea/ia 3 ycra- 35 p46osero opraHa onpeAen^eTCJi pacseTHUH 

hob/1 en c B03MOxcHOCTbio BpdtuBHMA b onope nyrBM c yMBTOM xapaxrepMCfHKM rpyHTa, AM&* 

8 Ann patiosero opraHa, xoropan pacno/ioxe- MeTpa pacuiMpneMoA ckbbxcmhu, yrna xoHyc- 
na BHyrpM npoxnaAMBaeMoro xomyxa 9. Tpy- hoctm xaTxoa 5 m mx xo/iswctbb. Pe6pa 10 
6a-itMAep 1 m xoxyx 9 coeAMHenu Me^y eocnpMHMMaiOT Ha ce6» w3rM6aiomMA mo- 
coSoA pc6paMM 10, xoTopue pacnonoxenu 40 mbht, bo3HmxbioiumA npM snMcusaHMM CMcre- 
cMMMeTpMSHo oTHocMTe/ibHO npOAOiibHoA ocm MM Tpy6a*nM A op 1-xoxyx 9 o aaAaHHyio 
pa6oMero opraHa m oxoaTuaatOT paSoMMA oj>- xpMBo/iMHeAHyio TpaexTopMio, npeAoxpaHan 
ran. Ka*Aoe pe6pb 10 oahmm kohuom aaxpen- ot yxaaaHHwx Marpy30x paCotMA opran, wo 
neno, HanpMMep, c noMombio ceapxn Ha AononnmenbHO noBuiuaeT HaAexHOCTb ero 
• BHeuiHeA BokoboA noaepxHocTM Tpy6w-i»MAe- 45 pa6ora. 

pa1.BApyn<MroHUOM-HaBHeujHeA6oKOBoA npM pacuiMpeHMM ckbbxmhu 6ea npo- 

noaepxHOCTM xoxyxa 9. AwaneTp xohmmcckmx xnaAXM xoxcyxa 9 ycrpoAciBO pa6oTaer anano- 

xaTKOB5p!acKaTUBaiou4eroMexaHM3MayBenM* rMMHo. B 3tom cnysae xoxyx 9 ho 

MMBaercsi ot Tpy6u-/iMAepa x xoxcyxy 9* OpM- npMCoe A MHflxrr x MHBetrrapHOA cbkmmh 15 m 

boamoA sad 2 npMBOAHTCfi bo BpatuBHMd ot 50 noc/ieAH** npM nepeMetueHMM ycTpoAcrea b 

Gypoaoro CTanxa 11, xoropwA ycraHOBiiCH c rpyirre BwnonHneT pcwtb <rra6MnM3aropa h»- 

bo3m6xhoctvio nepeMetueHMsi no paMe 12, yc- npaBneHMn pacuiMpeHM*. CTd6MiiM38UMM Hd- 

TBMOBiieHHOM a paBoHBM kOTDOBdHB 13,Koxcyx npaaneHMJi pacuiMpaeMOA cxsaxMHu 

9 Moxer noAAop^MoatbCfl na aecy c no- cnoco6cTBy6T Taxxe m HanMHMO peCep 10, B 
Mombio. HanpMMep, TpyBoyxnaAMMXOB (hb no- 55 aahhom cnyMae BKiix>MeHMe hpmboab noAaTMM- 

. xasaHui xa Gypoaoro CTanxa 11 moxho ho nponaao: 

YCTpOACTBO A«« paCUIMpBHWn CXBBJXMH AMTb. 

Moxer MMerb MHBeirrapHiie cexuMM 14 M 15, <DopMy/iaM3 5peT hhh 

coeAMHOHHue cooTBBTcraeHH c Tpy0oA-nM- YctpoActbo a^b paciu HpeH m a ckbbxcmh* 

AepoM 1 m c xoxyxoM 9. HanpMMep. c ho- BimiOHaiomee Tpy6y-/iMAep. xoxyx. pb6ommA 
MOtuv«> caapxM. opran, oamh kohoii x Toporo cooamhoh c Tpy- 
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6o«-fl*WepOM. a flpyfnA - c icoxyxoM c B03- 
M03KMOCTHO BP8U48HM8, M npMBOflMO* B81I. 

CKpefuieHHuft c paBowM opraHOM. oj/ihib- 

» uj ft e C » T6M, HTO. C l|8/IW0 OOBMUICMMB 

h8jib*hoctm a pa6oTe. pa6os M « opran sunon- 

HQH B BMflB KOHMMBCKOrO padCSTWMIOmerO 
H8X8HM3M8 C 3ICCU8HTPMIC0BUM B880M MCTO- 
HMieCKHMH K8TK8MM. yCTSHOBflBMHMMM MB 



sKCiieHTpmcOBOM Bany. m npQAO/ikHwe ocm ko- 
Topwx pacnonoxeHM noAyfOM it npoflo/imofl 
ocm paCoMero opraHa, npn btom ycrpoflCTBO 
chbOxbh p«6paMM. cmmmbtpmmho pacnwio: 

XBHHWMM OTHOCMTMfcMO fiPOAO/lbMOM OCM pf 

eossro opraHa. k mmu noropux aaupe rwMU 

N8 H8py*MUX nOBBpXMOCtUX TpyOM-/1HA8p8 M 

icoxyxB* 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[figure under columns 1 and 2] 

[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1 . The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 11 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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